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1
, Ruppert GCD( ) [6]
, Ruppert GCD , . ,
, GCD , Ruppert
.
1( GCD)
$n=\deg(u),$ $m=\deg(v)$ $u(x),$ $v(x)\in \mathbb{Z}[x]$ $\epsilon(\in \mathbb{R}_{>0})\ll 1$ , $g(x)\in \mathbb{Z}[x]$
$\hat{u}(x),\hat{v}(x)\in \mathbb{Z}[x]$ , $g(x)$ $u(x)$ $v(x)$ $\epsilon$-divisor . , $u(x)$
$v(x)$ $\epsilon$-dirisor $\epsilon$-gcd$($ $GCD)$ .
$||\hat{u}(x)-u(x)\Vert\leq\epsilon\Vert u(x)\Vert,$ $\deg(\hat{u})\leq n,$ $\Vert\hat{v}(x)-v(x)\Vert\leq\epsilon||v(x)\Vert,$ $\deg(\hat{v})\leq m$
, $\Vert\cdot\Vert$ .
1( GCD )




GCD ( , [1, 2, 9] ) , ,
QR GCD [2] . Corless ,
Sylvester QR GCD . , $u(x)=u_{n}x^{n}+u_{n-1}x^{n-1}+\cdots+u_{1}x+u0$ ,
$v(x)=v_{m}x^{m}+v_{m-1^{X^{m-1}}}+\cdots+v_{1}x+v_{0}$ , $u(x)$ $v(x)$ Sylvester Syl$(u,v)$
.
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Sylvester QR GCD , Syl$(u, x)=QR$ , $R$
, $u(x)$ $v(x)$ GCD
. [8, 4]. , Corless
[2] . , $\Vert\cdot\Vert$ 2-nom .
$)$ 1 (Corless [2])
(Step 1)
1-1. $u(x)$ $v(x)$ 2-norm , .
(Step 2) $QR$
2-1. Syl$(u, v)$ Syl$(u,v)=QR$ .
2-2. $R=(\begin{array}{ll}R_{11} R_{12}R_{21} R_{22}^{(k)}\end{array})$ 4 } .
, $R_{2}^{(k)}$ $(k+1)x(k+1)$ , $\Vert R_{22}^{(k)}\Vert>\epsilon$ $\Vert R_{22}^{(k-1)}||<\epsilon$ .
2-3. $\Vert R_{22}^{(k_{1})}\Vert/\Vert R_{22}^{(k_{1}-1)}\Vert>0.1/\epsilon$ $k_{1}$ , $\Vert R_{22}^{(k_{1})}\Vert$ $d_{1}(x)$ .
(Step 3)
3-1. $d_{1}(x)$ $u_{1}(x)$ $v_{1}(x)$ .





2 (Ruppert, W.M., 1999)
$f(x,y)\in \mathbb{C}[x,y]$ , $g(x, y),$ $h(x,y)\in \mathbb{C}[x, y]$
.
$f \frac{\partial g}{\partial y}-g\frac{\partial f}{\partial y}+h\frac{\partial f}{\partial x}-f\frac{\partial h}{\partial x}=0$ ,
64
$\deg_{x}g\leq\deg_{x}f-1,$ $\deg_{y}g\leq\deg_{\nu}f,$ $\deg_{x}h\leq\deg_{x}f,$ $\deg_{y}h\leq\deg_{y}f-2$ .
$\triangleleft$
, $g(x,y)$ $h(x,y)$ ,
Ruppert $R(f)$ . , $n=\deg_{x}(f)$ $m=\deg_{y}(f)$ , Ruppert $R(f)$
, $(4nm)\cross(2nm+m-1)$ . , , $g(x,y)$ $h(x,y)$
Newton polytope [3], [5] .
4 Ruppert GCD
$u(x)$ $v(x)$ , $f_{0}(x)=u(x),$ $fi(x)=v(x)$ $f(x, y)=f_{0}(x)+fi(x)y$
, Ruppert GCD
[6]. .
3 (Lemma 1 in [6])
$f_{0}(x)$ $fi(x)$ , $f_{0}(x)$ $fi(x)$ Sylvester $f(x,y)=f_{0}(x)+fi(x)y$ Ruppert
, $GCD$ . , Ruppert Ruppert
$\triangleleft$
2(Sylvester Ruppert )
$f_{0}(x)= \sum_{i=0}^{5}a_{i^{X^{i}}}$ $f1(x)= \sum_{i=0}^{6}b_{i}x^{*}$ Sylvester Syl $(f_{0}, fi)$ Ruppert $R(f)$ .
$Sy1(f_{0}, f_{1})=[a_{0}b_{5}00000005$ $a_{0}a_{0}b_{4}^{0}b_{6}00045$ $aga_{0}a_{0}b_{\theta}^{0}b_{4}b_{5}04a$ $a\iota a_{0}asa_{0}b_{6}b_{4}b_{\theta}b_{2}42$
$a_{6}aasa_{4}ab_{1}b_{8}bqb_{\delta}b_{4}21$ $a_{4}asa_{2}aa0b_{2}b_{1}b_{0}b_{3}b_{4}1$
$a_{0}a\iota a_{0}ab_{3}b_{2}b_{1}b_{0}023$ $a_{0}a_{0}a_{0}b_{1}b_{2}b_{0}0021$ $a_{0}a_{0}b_{1}b_{0}000001$ $a0b_{0}00000000]$
$\triangleleft$
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4 (Theorem 1 in [6])
$f_{0}(x)$ $f1(x)$ GCD l , $f(x, y)$ $\mathbb{C}(y)$ , $f(x, y)=f_{0}(x)+fi(x)y$ Ruppert
. , Ruppert May
$(R$uppert May , $x$ $y$
). $\triangleleft$
5 (Theorem 2 in [6])
$fo(x)$ $fi(x)$ $GCD$ , $f(x,y)=$ fo $(x)+fi(x)y$ Ruppert $3n0$ $QR$
. $R$ $GCD$ . ,
Ruppert May $[5J$ , $n_{0}=\deg(f_{0})$ . $\triangleleft$
3(May Ruppert )
$f o(x)=\sum_{i=0}^{6}a_{i^{X^{i}}}$ $f1(x)= \sum_{i=0}^{5}b_{i}x^{i}$ May Ruppert $R(f)$ .
, $3n_{0}$ $(=15$ $)$ .
$\triangleleft$
5 Sylvester Ruppert $QR$
Corless [2] $f_{0}(x)$ $fi(x)$ , Sylvester Ruppert
QR GCD , . , ,
.




$(\begin{array}{lllll}0 0.0250l73 -0.13759 0.06254340 0 5.74888\cross 1 6 -2.87444\cross 10^{-6}0 0 0 2.20675\cross 10^{-17}\end{array})$
$F^{1}J$
$gcd(f_{0}, fi)=0.0250173x^{2}-0.137596x+0.0625434\approx(x-0.5)(x-5.00001)$
$(\begin{array}{lllll}-0.0249898 0.147421 -0 346 0.02494170 0.02501l2 -0 662 0.06252840 0 -l.l45 l0^{-6} 5.72827\cross l0^{-7}\end{array})$
$gcd(f_{0},f1)=0.0250112x^{2}-0.137562x+0.0625284\approx(x-0.5)(x-5.00002)$
, Sylvester . , GCD










GCD , Sylvester ( $\sigma_{1},$ $\sigma_{2},$ $\ldots,$ $\sigma_{r}$ )
, $(\sigma_{2}/\sigma_{1},\sigma_{3}/\sigma_{2}, \ldots, \sigma_{r}/\sigma_{r-1})$ GCD
( GCD ). , 1000
, Sylvester Ruppert ,
.
20 GCD 50 , $[0,1]$
50 , 10 2 GCD , 30 GCD
100 , $[0,1]$
100 , 10 3 GCD , 55 GCD 200 ,
$[0,1]$ 200 , 1 10
10 GCD , 10 GCD 200 , $[0,1]$
200 , 10 1 GCD
. , .
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, 1, 2, 3, 4 . , $(\sigma_{i}/\sigma_{i-1})$
, . $rs_{J}$ Sylvester ,
$R$ Ruppert . ,
Sylvester , Ruppert Sylvester
.
1: 20 GCD 50
7
, Sylvester QR GCD , Sylvester
Ruppert . , Ruppert GCD
[6] , Sylvester
.
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